DE4229550 



Publication Trtie: 

Bioactivity control device for biological systems 



Abstract* 

The invention lelates to a method and a device for oontroliing the bioacfivity of 
biological systems, in particular in biological waste-water (effluent) purification 
systems, in which oxygen is supplied to maintein the tNoac^ivify. in order to 
arrange ttie biological waste-water purification effrctively, it is known to 
determine tf» oxygen consumpticMri rate and to control tfie biological processes of 
the waste-water purificatkm by defined ox^en feed in dependence on this 
oxj^en consumption rate. This is necessary and expedient, since in waste-water 
punncation plante both daily and weekly variattons occur in the bidogical toading 
of the waste^water. The o^ect of the inventkm is therefore to specify an 
apparatus which pennits refiable detenninatton and control of the bioacovity. 
According to the inventton this object is achieved in that the gas released in an 
activated sludge tank is shiekJed from the ambient atmosphere in one or more 
regions above the surfiace of the activated sludge tank. The ooncentratkxi of the 
gas witNn the sttiekling is detemiined tiy a measuring pr6be. 
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PrOfungsmtrag gem. § 44 Patfi ist gesteOt 
® Anordnimg zur RegaCung der Bloakthrftit von biotoglsclim Systamen 

® Die BfMvng betiffft efai VerfMum und ehid Anordming 
2ur Regehmg der BfawkiMSt won biolofi^lmfaai Systaraeo, 
insbesondem in biotosnolian Alnnassc 
bri droan air Aufieohtoitiallung der i 
stfseffiiiiit wfrd. 

Um iflBiiibtegiBdieAtw w a M erw to jgn^ 
tot qg bekaimt dto Sm mrs t offaifaiai iflhamte at bectimman 
* 4md hi Abhfingigkoit iflttser SaqerrtoflVaibiauuliswBs diach 
dofMMB SauoTBtsftafiihr tfe hinteols c twn PfoansB iter 



Abwasserrelnifiptn^ zn atmnm. Diss ist notwendig und 
awrfonSB^, da In Abw aasaf ralnlgungaantegen sowohl ubar 
den ato aticA fiber dto Woite vmtilt Sohmnia^ 
der IMogischen Belastui^ det AbMOssara auftreten. Au^^ 
ba der Erflndimo tot es detfialb« eine VMdmmg amuse- 
ben, die ^ne auw oifltoalft e Bastimfnuno und Rflgatmig der 

Snom^nSn^^ Mm das in 

Oberfiache daa gete bteiitoii u niw d fe B aa in einem oder mefa> 
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tMe Brfiuluiig betrifft dne Amndnti^ 
der Bloaktivitit ^im Inologisdien Systemen, indbesoii- 
dere in Uok^^^toi Abwasscrranignii^^^meo^ bd 
dgnen znr A !^^ " ^ ^ lMy^^"*g der BkmtllvitSt Saser- 
stoff 2SQgcBifartwiitL _^ 

abgesdrfeden. Im wdtBren weiden fan Rahmen dncr lo ^Jn^^^ 
bSok^schen Rdi^gaiig bfolffg^ff* abbaobarp Wasmv 
t^bfl i ti f ^ ftfr ft abgebast V onuaaet amg filr <fie laok^ 
sdieAbbanbaifarflistimwcstmtiidtendasV^ 
srfp ¥on fcQh !ffl f"s ^i ' ff ffh??**g™ nrgimtMiiflii Material tmd 
vor aitem von SatmatolL 

Wegen adoer grofira An|ia>«nHasClhigkeit an unt«r- 
sddedlldie Bdaatimgen vnrd neam&igfi flbgwegead 
das BddrtKdifammverfahmi oder Bde b u ug B v eifafarai 
mh tmtarsddedHdieD hBknmg/udmm 



15 



Der NaditeO ^eser Vorridxtang wird daiin gesdien, 
(ti^ft tm Rfwirfmnf^gettB te^^ dne Probc angcgcbcn 
ist em tyi»sdies Vohnnen des ReaktioimgrfSBes vm 
300mlai i if8e wc ft el wlr4<feMctrt 
tnailoo ini Bdefatsdilananbedcesi wieder^bt 
An^iabe der B^rfinAng ist es deshaib, cine Varrich- 
fim^ty^ df» mhm gnweriggrfge Beirtiinnning and 
R^ehmgderBiodctidtttzdlBt ^ ^ 

'^^«l^^^°^B*i?J^?^.f^ 

^fc^ianwiibfffpnf fjpdgesetzte 

liber der (Nieffildie des P r l i BbtiipWnimnl*^!^ '*" d- 
Tstm Oder mdnreren Bcrddien von der Umjg ftlHinipwt' 
mosiMreabgesdiinnt wird. Die Kd aiw 
ses innerhalb der Absdummog wird mittds dner McB- 
sonde bestimmt to IblgeDdeQ wird aos dem Mctos^ 
ids dne BoindluQg^rOBe f&r <fie SanerstoSzdmmg 
l^j p yf i up *" und dnrdi den Veq^tolcfa ndt ezner SoUgrOfie 
wird dne Regdgr&Be besdnunt NOt dieser Ri^^rSBe 
wird dnStdigfiedangesteoort. mil dem dne bedarfi^ 



Hter sdndomien Batoinilc6lonie& frd in einran ndt » redite ZufOhraog des Regetgases in das Beiebt- 



ZQ rdnigenden Abwasser durdistrSmten bzw. g©- 
fonten Pe Wy "^** w^m Der zmn Abban der Sdud- 
stoffe benOdgte SanersliA wird b^^bwdse ndt Be- 
lOftem in das BddnugsbedGBO dogdHadil. 

Di» BdOftung kam sowobi von der CHserfOdie ber 
diirdiV e r wii <idm^oderansdgTleiedurdilaift-bgw> 



i^j^n d8e ^^oiogiscfae \ 

ist es bekannt. dfe Sape ratuffvei l Hau diSCTle fiber die 
Grtffle des Sanerstrffflbersdnisses in Fbnn von gjM- 
steoB SsnerstoflF odt ^^BrtSaldnidBSoiidfin 2U beednffiEUon 
und in AbhSngi^kdt ifieser Saneratoff mfai ' audiM gte 
durdi deBderte SauersliAaiMir db bldc]«Mien 
zesse der Abwasserreidgaas zn steoai LDie s ist not* 
wendig imd 2weclasiaBi|b da in Abwassemims°q^^ 
Lagai sowohl ilber den Tag als andi fiber die Wodie 
vertdU Sdiwankungsi hi der biologisdien B c h s fnng 
des Abwassm anfbetea. IXese Sdiwanknogai venlfiii 
durdi de imtmdded^ staxicen Abwassereidftofe I 



On Vortefl der erfindongsgeni&Ben LSsnog fiegt dar- 
in, daB die Abgase an der 01>ait§die an d& oder den 
MeBstdlen von der Umgdnmgsatmo^bire abge* 
addrmt dnd^ nnd somit dro VennBdumg ausgesddos- 
sen ist Es wird also das Ahgas ohnc veri81sdiende Ein* 
flltesegemessea,wobdg!efrfacdtignfchtnpr<SeBloak- 
dvitfit einer Iddnen Itebe bestinmit mrdt, saadcm <fie 
Atndle AicddtUan bdd^ MeBpoidcteadnesBdt. 



der Industrie und den privaten Hatishatten vc ro rsa cbL 40 partialdracfc 



ygng voitdlhafle Auagestahang der Brfindung adit 
daB mindestens einer der Parameter Saiiffirsto0 
Oder COi bestinunt wild. InsbesondOT bd der gldd»» 
zritjgenBestnrnmingbdder Parameter znrBtttdmung 
dnes Zdmrngsparammers ergeben ddi Vcatefle; da 
IderiidfelJifanrfohrsoggfegdtwepden kann,da8nnr 
d9 CVOdidt indit aber der OOrGebah abdntet; wo- 
durdi ddi f& Mai^kUDdt einer eitebBdien Bneigie- 
ean^MninggegenQberbelcBnntenSaueMDffQbersdmB- 



So bdnhaltoi <fie Aiywassor besqjddnrafae wfibrend te 
Naditsttmden oder an Wodreiienden nur dn Viertd 
odn* weniger Inologisdi abbanbare Stoffc als lid Last- 



^eiv ndt dem dafOr ootwemSgen ho* 



Naditdl dieser Steuenmg ist, daB man die Adage 
enispradt end dm dtendsdien Sanefstoffbedaxf (CSB) 
Oder dem biologisdzen SanerstoSbedaif (BSB) ndt im 
aUgennimB hd&on Lnfl- bzw, SauerstoSS^ersdmB be* 
trdlyt; urn stets dnen ddier meBbarai SauerstjrfFQbcr^ 



hen Lg ftfibeischuB Im Bc idMmgrt>edfi!f^ cigBrt. 

Bne wdtere mtidhafte Ansgestaitnng der Brfin- 
dung ei^te sidi dordi dte Messoog der ieidit BOcfatigen 
Kofalenwaasq-stolfe. PnrdiifiBsc Messung torn rg^' 
zeitlg und wnteam ehie Andemog dor Hoaktidtat 
dnxdi HOVeKgffbmg angeadgt und cur Alaradorung 
verweudetwerden. 
Als wt^9»ft erw«bt ddi asdi cine hdcde AuSiei- 
Berddi der abgesdurmtmi Mefistdle bzw. der 



sdni^vartiaUlnxdc zu erindten. Der Imlie Sanostoff- so abgesdnrmten MefisteOen. Durdi ifiese Au fhe i w i n g 



ca>ersdmBkannnnriniterhd^dimEttef8leveffaraarih 
die B*ry^lif^^Pffg ^rTrddtt wwdftyir 
WdteiUn |jbt die Sauerstt^ffibttsdnififiardaldrudc- 
messung nur eine indirekte SauerstattBehrnogamsiMge 



in der curopttlwliififl 
EP0414 182 Al wirddedaJbdneV ur rid itung girBe" 

R timmmig Atsr hlndig mfad ign SangfSttrffv ei - hfundlfirfltft 

ang^jen, die ein Redction^ieaB f&r ifie A uftiabme 



weiden das Gasangsgroiidmingen verst&rict so daB d- 
negenaittrB Messung enre&lttweiden kann. Dte Iffingt 
insbesondere Vortdle bd der Messung von h uA iw m r 

Wdteridn hat es sk^ ds vortdftaft CTwiyen, die 
dufdomfOfarcDU Bet der Id* 
lei mluierenden Messnng wird iiuieriialb dner v<wrgd>- 
baren Zyktesdt iieisiddswelse 15iifimiteq»UB»riiaIb 
einer weiteren viHgd4»ren Zdt. bdqddswdse 5Mi- 



von MUDOorgadanen und SubstratflOssigkdt mnfafit eo nuten, dne Memog durdigdObrt EHe vyb l d b end e 



Das ReaktionsgeaB ist (fter dnen CX^^Absmrber nut 
dnem Sauerstofferxeuger und ctnem Druddmfikator 
voiHsiden. IMe Vorridmmg enddttt wdteridn ein 
siriefgeitt t fOr doc grzengten Sa ng sioffmeng gL ZaOtar 
lidi ist imPeflM^Wgefi^B daft ^ng j fitnf^ 69 
gebracht, die nut dnem MeB- und Steuerredmor vbt- 
bundCT fe^ der flbcr cfie zdtfdie 
mngfconigfene 



Zdt Icann fOr antomatiscfae Abgleidie^ bdqddswdse 
Frisdduflkafibiienmg oder Sdbsttest verwoidet wca^ 
dea Oder als Pauses wodundi ^1 Eou^mnmgen in Form 
von VersdddBmindefQQgder MeBlgciftte ers^boL 

FQrdieberddisweiseAbdedamgderOberflfidied- 
nes BddrtsdilmnmhedcBns hat sfeii dne Abdeddninbe 
als gfinsdgendesquKeseAbdeddianbewfod ndt Wife 

airfdor OberOUdie gdialteQ,«o- 
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bd Befestjgimgarinriditnnann vogpesehem siad, die <fie 

richtuag gg B ca tf i mnwm g der K mi a BntrRikMi nig eflllirt 5 

In einer der MeBdnridttong zogeordoetea Ansverte* 

einriditimgwerdaimAbhangigkeftderM 

StdhHrerie erauttehy inh denen eiD Std]^^ 

rung des odor der ReaktkmsgaseangesteaotwmL Die 

MefiwotekOimenaiicfadnerWamztirKontro to 

Auswertm^ zotgeiQbt weidca. 

In vortmthafterWd^waden die Scfaw^ 
der Abdeddiaadie dorart angdiracli^ <faiB cfiese e 
gdibare Emtandidefe in <fie OberBSdie des budogi* 
schen System^ nbo des Bddrts ditominhectew ^ er- 15 
rdciit 

Dnrcfa das Eintaadien der Abdeckhanbe wird sidier* 
gesteUt, dsB fasdk bei l^trbnlonzen an der OberfUUshe 
keine VeifiOscfanngen des MeBeigrifflliiMW dnidi <fie 

Eioe stahffptferende Wirimog aaf ifie VorncfatoQg 
Wild durch das Anbringen oner s tM WHsiere idep Mosse 
^^nfy^^ft^^ des SBcih^veipQidcbes der AbdodGODig cneiciits 
J Xest M asse Icann an der ^ideddaabe oder an den 
SJnir ■mnikflfpcni bcfestjgt se&u as 

AlsStdl^Jtederi&rdfeZtfflhnnjgdesRcaktiowsgases 
werden fai vorteilbafter Wease <fie bereUs wriiandenen 
BdfiftangspuiuiMsn verwendet IXese BeiOftongspinn- 
pen kSonrai dmdi die Regehmg der Drebzahl cfie Zo- 
ffibkiukg insiiesonctere von Sanereloff in der gewOnscb- 30 
ten Wtise beelnfhissen. 

bn wcitercD vfkd dfe &findung an Hand der Flgnr 
nftber erttntert 

Die Figur den Qnersdmitt dno- mAg&iien An- 
wepdungderErfindungineinemBdd>tscAlanim as 
einer Kl&rwerksanlag& 

GoDiSfi der Flgnr tst anf der BeleblschfaTninoberflfr' 
cdieSl des BddatfBcihlainnilwt^d^ens 5 ^ne Abdeddiaube 
1 schwinmiaKi ax^geordnet. An der Abdftdfhanbe I sind 
Sdtwinnnkfirper 2 angdgacfat, die dfe Ahritnktwnhe I 40 
fiber der Oborfiiche 51 bahen. Scbwbnmkfirper 
sind m dner Hfibe angebracfat, bd der Atxle^banbe 
1 nn nnteren TeO in die BdebtscbfarnTnobcrffitdie dn* 
tatxcbt Die Kintmiditiefe ist so gewihl^ dafi audi bd 
'nntulenzoa anf der Oberflfidie sidhsngestefit ist, daB 45 
<fie Umgdmog mmo qirfflre adtor abgesddnnt fat; d^K 
daB sidi die Endai der Ahderkhmibe acdi Tuxbor 
lenzen an der OberfiSdie SI imsier nntedialb der Oiier- 
flfi^ t^ b ftfind eii. 

Damit cfie Abdeddianbe 1 in finer Lage wdtgehend so 
stabO ist, tst de nut nundestens zwd fferiWwfi Befe&li- 
gnngsbfindem 3 veibunden. ^Sb ant BedDeorand 5 an 
Haltemngen 4 befestigt sind» 

Znr wgatzRdien StahfHsiemng der Abdeddianbe 1 ist 
an muMlesleos einer Haitenn^ 8 eine Masse 9 derart s5 
an g eb r ariit, daB der Sd iweqmu kt der Oesamtancnd- 
nnng nadi unten veriagert wird. Neben dem Bffdct der 
Verlagenmg des Sdiwerpmiktes qselt lueriid fDr iSe 
StaU&dennqr andi dfe THlflfieft do- Masse 9 cine lUiI^ 
on flwse iragncit MBiiguiwiniiH^wi sm aD" as 
dedcbaflbe t an der Obefffidie zmn *rA ansgei^Kdiett 
weiden* 

W» stal^Sderende Masse 9 kann mgtddi dn Hds- 

Veraiariamg der O awagwa w a idn nngea nnd scsvit zar as 
Veibessernngiter Answertiwkeiti vDggenamnMBi wer- 
denlouuEL 

Durdi db besdnidMne Vontefatnng wotkn cBe 
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(fandi inotogisdie Alctxvitat im Bdebtsddanunbecken 
bejgesalzteo C^se ¥cm der Uioigdnnigsalni^^ 
gesddnnt* Dadnrdi wird dne uuverKlsdite Mesming 
der fi PB lg e &etai e n Oase ermBgidit Ke an der Bdebt- 
TMfWiwfttMiriiarfK* 51 frefgesctzten Gase warden nrit* 
tds dnes flflxibten Abgassdibndies 6 an & MeS- und 
AnswertevorridituQg 7 geiObrt In der MeB- and Aus- 
werteeinridunng 7 werden cfie interessierenden Abgas* 
bestsuatdteile bestinnnt and Stdlwerte fibr Stdfgixeder. 
die in der F^nr nicht cfoigesteOt sind, erredmet Ak 
Stdl^Beder kfinnen inflbesondere B^floQgspanqien 
odor RffiirmrtDe; cfie im Bddnsdilamnmrfabrcai fOr 
Afaw a&scnei nigang oimdiin vcnbanden mtd, znr Rege- 
Ini^ Bic>alcti^nt8t itnirii Zufobr von 
woxdet weiden* 

In der Flgnr wmde ans GrOnden der Ol?eradrtiwdi- 
keit nnr dne Abdeddianbe dargestdlt Im realen Ein- 
satz in Bdebtsdilamml>ed^ von KlSrwerksanlagen tst 
e8aiifOnmdciergrc)flenOl)erfftd!enahniessungenTOr" 
teilliaft ntdtrere AhdedrfianiHai anzidiriqgeiL Dies gilt 
f iffnh itgiiffii^ff»fy fiQf ^^^fabt^?cblan* M i 1w ?'frk'^TV bd denep e^ae 

n^^Wrfw% llwialrtiwiiflt hempen smf rfift Hddltsdllawnn* 

obecfiSdie zn erwartn ist Bd dem fitasatz mebroer 
AiKtetirnaiiDcn sann ense Mets- unci AusweneeinrHai* 
tiiog7 voiyadtettseii^ag^ecBe AhgsssriiiWitfffieSder 
dnzefaien AbrtecMtanben 1 gefiant wearden. Es ist abcr 
in qwaaeBm Anwundiinflitniliat audi siiinvuDL fiOr jede 
Ahdeckban!)e eine gesonderte MeB- und Answer tedn* 
liditUQg wrzusdiOL 

PatCT iH iwprBc&e 

1. Vorricht u ag zur R^dimg der Bioakdvitftt von 
biolQgisdien ^ystemen. inidbesonctoe in Inologi* 
sdien Abwas^'iTti n ignrrgssystenten, bd denen znr 
Aufredzteriialtung der BioaktzvitSt Sanmtoff zu- 
gefOixrt wd und bd denen in Ahhflngfgkeft der 
%>aktivitfit Oas firaiigesetzt ^ndr^ dndnich ^dsBiiii* 
saSi^bne^^ 

— das &dgesetzte Gas fiber der Oberfladxe 
von der Umgdmngsatmo^^iSre in dn oder 

^de Kf WKwntration ^tes Oas^s mnerftttlb der 
Abs d iir^mng nnttds y^n w r Itfe^teflffwte li^^ 
stimnxtwird, 

— » ans ctem IwfeBcsfgdsnis dne Peurfdhing^ 
grSBe for cfie SanostoffiDdirung besdmmt 
wbcd nnd durdi Vet^^eidi nut enser SoIIgr5Be 
dne RegdgrilBe l^estnmnt wnd» cfie n^de* 
sbens ein ent^fuediendes StdlgRed derart an* 
steirert; daB dne bedar&geredite ZufBlmnig 
des Rftaktidnsgases erfojgt, 

2. VcHTOfatuQg nacdi Anspmcb 1* dadnrdi gdoeun- 
zdcAnet, daB ndt der Mdtoate mindestena einer 
der BBrameter QaoderOQs licsliininiwinL' 

3> VorriditnQg nadi Anspmdi 1 oder 2, dadnrdi 
BeHBDOBBsGnue>b 080 8mS oer tawvy^nBrVtvivftr OmS^BXr 
inniigdes Q2TOldttOQ z<yehaites€fa 
parameter beMiimm wild* und in Ab Mwg jg fcd l des 
y^^n^^^ifffrparametBUB die tjitftn^fi^bf best koDStBD* 
tern OQ3 ver Sndert wbtL 

4. Vuriiditniig nacb dnem oder mehreren der An- 
sprfldiel Irfs 3^ dadnrcfa g du e mii fl ddm e i, daB zo" 
smrihih der AmeB wn leidit flfichtigen KoMen- 
wasserstofficn bestbnmt wird und das Bigdnds der 
Best ln in mug ais Kontroi^iaranBeter vcrwen det 
Wirtl dff dne Veifinderung der BhafciivitSt dmdi 
IK^*Vcrgiftnng angQyt» 
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5. Vorriditung nach emem oder mrfxTrara der Axx- 
spfOche 1 Ins 4^ dadurdbi gekemizeKjiiieU da0 ziir 
Verstfiiknog der <r« m!T^g "^' ' " **"*""g^ cine li^ca- 
le Anfheizuiig im Bemdi emer Mdisonde vorge- 
aommenwiTd. 5 
& Voniditaag nadi dnem oder mehreren dor An- 
sprOdie 1 bb 5^ dadinth gdcESUiz^linfi^ d&B dtt 
Bestmummgen der PiBraineter iuieiuiiuieratd er- 
firigt 

7*Vornditinignaclidnemodermelurerender An- lo 
qnUcfae 1 Ms 6^ gekeniwelchngt durcfa 

— tBindrnm dne Abdeddiaiibe zur be* 
reichsweisen Absdnnnuogder Oberfl8cfae(51) 
ones biotogist'Jieii Systems, 

an der AbdeddiaidMs (i) ai^gdxracfate is 
SAmaaiMrp& (2^ <fie die AbdecMwnbe (I) 
tragezv 

^ W ^gM t ^g ifi^ giy^wrf^^ K ^ n f^ iy i n dfe £e Ab- 

dedcfaanbe (1) in cfaer b estiiimilMr e tt Pprition 
halten, 20 

— ^e fladbte Gfliwhfflhnmgbleiumg (€) star 

ne MeB-inulAiiswerteeiniiGlmnig(7X^ 
Konzentration dcs Gases besiiiumt tmd <fie in 
AhMgglgfceit des MeBeggrf>nisse& SUeQwerte 25 



ein SteUgBed^ dfls dfe ZtdUnr 
von Reakticmggasgtenert 

8. Vonidifinig nach Anspmch 7« dadurdi g ekenn * 
zeichnet, daB cfie Sdiwimmkdrper (2) an der Ab- 30 
decUianbe (1) derart angebradtt omL daB cfie Ab- 
dedchanhe(l)einevDrgebbarcEtntHiicfatiefein<fe 
Oberflii^ (51) des biologisrhen systems hat 

9. Vorricfatnqg nach Ai^urodi 7 odear B, dadnrcfa 
gekcmiMdinet,daSandw'Abdedkfaaube(i)oda' 35 
an den Sdrarimnikfirpeni (3t) cine staWIMerende 
Masse (9) unterfaalb des Sdnverpunktcs der Ab- 
deckhattbe (1) aj^dnradit kt 

1(X Vorriditnotg nadi efauerm Oder ni^^ 

q[>rQdie 7 bis 9, dadurot g ekenmpctefa net daB <Se 40 

StejUfljicdarB^flltiidgspiimpCTiand. 



Hierzo 1 Seite(i^Zeidinnngen 
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Spedfication 



The invention rdates to a device for controlling the trioactivity of biological systems, in 
particular in biological wastewater purification systems^ into which oxygen is fed in order to 
maintain the bioactivity. 

In wastewater purification plants, the undissolved substances contained in the wastewater 
are first s^arated by mechanical means. The biodegradable water components are subsequratty 
degraded within the scope of a biological purification. The presrace of oiganic matmal 
containmg carbon and above all oxygen is a fundamental requirra^ient for the biodegradability . 

The activated shidge process or aeration process with di£fermt nucroorgamsn^ has been 
predominantly used of late because of its great adaptability to diflferent types of pollution. 
Herein, the colonies of bacteria float fi^ly in activated sludge tanks, which are filled with 
wastewater or through which the wastewater to be purified flows. The oxygen that is necessary 
for the degradation of the contaminants is introduced, for example, with aerators, into the 
activated sludge tank. 

The aeration can occur fiiom the surfiu^e by swiriing (xr fix>m the bot^ 
injection. 

In ord^ to more eSkAastiy configure the biological purification, it is known to determine 
the oxygen consun^ition rate with partial pressure probes via the magnitaide of the oxygra 
excess in the form of dissolved o?^gen and to control the biological processes of the wastewater 
purification in dependence upon this oxygen consumption rate by means of a defined oxygra 
supply. This is Mcessary or practical because there are fluctuations in the Hologicai pollution of 
the ii^ewat^ov^ a day and also over a week in wastewater purification These 
fluctuations are caused the industry and by private househol^^ Consequentiy, the wastewater 
contams, for exanq>le, durii^ the night hours or on weekends, only one fourth or less of the 
biodegradable substances of peak loads. 

A disadvantage of this control is that the plant is generally operated with a air or 
oxygen excess according to the chemical oxygen demand (COD) or the biological oxygen 
demand (BOD) in order to coimstently obtain a securely measurable oxygen excess partial 
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pressure. The high oxygen excess can only be attained \vith 
for aeration. 

The oxygen excess partial pressure measurements further provide only an indirect 
oxygen consumption information, which is comparadvety inaccurate. 

In the European publicaticm EP 0 414 182 Al is therefore disclosed an apparatus for 
determining the biochemical o^^gen consumption rate, which comprises a reaction vessel for 
containing microorganisms and substrate liquid. The reaction vessel is connected via a CO2 
absorber to an oi^gen gmerator and a pressure indicator. The apparatus indudes furthermore a 
rpgtstraticMi device for the generated oxygen quantities. An oxygen measuring probe^ which is 
connected to a measuring and control compute that indic^es the oxygen consunqjtion data 
corrected via the change over time of the dissolved oxyg^ is also afifixed in the reaction vessel. 

The disadvantage of this apparatus is seen in that merely one san^)le is evaluated in the 
reaction vessel, for which a typical volume of the reaction vessel of 300 ml is disclosed, which 
does not necessarily reflect the situation in the actt\^ed sludge tank. 

It is therefore an ohj^ of the invention to disclose an ^paratus that allows a rdiable 
determination and contrd of the bioactivity. 

Tins object is attained pursuant to ibe invention in that the gas released in an activated 
sludge tank is Welded from the surroundifltg atmosphere over one or several areas the sur&ce of 
the activated shidge tank. The concratration of the gas witim the isolated area is deterniined by 
means of a measuring probe. An evaluation variable for the oxygen consumption is obtained in 
the following based on the measuriiig result, and a control variable is determined by comparison 
to a de^ed vsdue. A control dement, with which control gas is fed mto the activated shidge 
tank according to requir^n^ is achieved, is driven with this control variaUe. 

An advantage of the solution pursuant to the invention is that the exhaust gases are 
shielded at the measuring points on the sur&ce from the surrounding atmosphm and a minglii^ 
is thus preduded. The exhaust gas is corisequently nieasured without adulter^^ 
wherein at tiie same time can be determined, not only the bioactivity of a small saixqple, but the 
current activity at any desired mea^ning point of a tank. 

An advantageous configuration of the invention provides that at least one of the 
paramet^, oxyg» or CO2, is detmnined. The samukaneous determination of both parametm 
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for the calculation of a consumption parameter is particulariy advant^eous, ance herein ^ air 
supply can be controlled in sudi a visy that only die O2 content, but not the CO2 content, is 
reduced, ^liiereby results the possibility-of a con^d^able energy savings in contrast with the 
known oxygen excess partial pressure n^asurements, with the high air excess in the activated 
sludge tank required therefor. 

A fiirther advantageous ccHifiguration of the invration is produced by the mea^ement of 
the volatile hydrocaibons. By means of this measuremrat can be indicated at the right ti^ 
eflfectivdy a change of the bioactivity due to HC poisoning ai^ this can be utflized as an ahum 

Also a local heating in the area of the isolated measuring point or the isolated measuring 
points has shown to be advantageous. The outgassing phenomena are intended by this heating, 
so that a more accurate measurement can be adiieved. This brings with it advantages in 
particular in the measuremrat of more heavily outgassing components. 

It has also shown to be advantageous to carry out intermittent measurements. Inthe 
intermittrat n^asurment, a meaauimient is carried out witl^ 

exan!q;>le, IS minutes, and within another predeternunable time, The 
rrasaining time can be utilized for automatic calibrations, for example, a fresh air calibration or 
self test, or as a pause, whereby savings in the form of a reduction of the wear on the measurii^ 
devices are attained. 

A covering hood has shown to be advantageous for covering certain areas of the sur&ce 
of an activated shidge tank. This covering hood is hdd over the surfece with the aid of floating 
bodies, x^erein fastening devices are provided, which hold the covering hood in a spedfic 
position. Tte gases that form und» the cover are fed by nnans of a flexible gas discharg 
to a xneasuring device in orto to determine the concentration. Control values^ witii v^Mch a 
control demrat is controUed for the supply ofthe reaction gas or gases^ are determined m 
dq>endence upon the measuring results in an evalusdion device asrigned to a measuring device. 
The measuring vahies can also be supplied to a control room for control and evahiation. 

The floating bodies are advant^eousty afiSxed in such a way on the covering hood, that 
the latter reaches a predeterminable submersion dqith into the surface of the biological system, 
that is, the active dudge tank. 
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By means of the subm^ion of the cov^g hood, it is ensured that even if turtiulence 
occurs ontiie sur&ce, the surrounding atmoi^here will not cause an adulteration of the 
measuring resaSt, 

A stabilizmg effect on the apparatus is achieved by afiBxing a stabilizing w^ght 
underneath the center of gravity of the cover. This weight can be mounted on the covering hood 
or on the floating bodies. 

The alreaify existing aeration pumps are advantageously utilized as control elem^its for 
supplyipg the reaction gas. These aeration pumps can influence in the desired way the control of 
the feeding speed of o^gen, in particular. 

The invaition will be explained in fuifher detail with refe-ence to the figure. 

The figure shows the cross section of a pos^ble embodim^ of the invention in an 
activated sludge tank of a sewage treatment plant. 

According to the figure, a covering hood 1 is floatingly arranged on the activated sludge 
sur&ceSl of the activated shidge tank S. Floating bodies 2, which hold the covering hood 1 
ov^ the sur&ce 51, are nK>unted on the covering hood 1. The floatiiig bodes are afiSxed at a 
hdgbt at vMch the covaing hood 1 is submerged in the lower part of the activated sludge 
surfiu^e. The submersion deptii is sdected in such a way that, ev« if turbulence o^ 
sur&ce, the surrounding atmosphere is securely shielded, that is, the ends of the covmng hood 
are always below the san^&ce even if turbuloice occurs on the surface 51. 

In order to ensure that the covmng hood 1 remains as stable as pos^ble in its position, it 
is connected to at least two flexible fest^iing strq)s 3, which are fiustened on holdiiig devices 4 at 
the tank edge 5. 

In ord^ to attain an additional stabilization of the covering hood 1 , a weight 9 is affixed 
on at least one holding device 4 in such a way that the centor of gravity of the entire arrarigement 
is displaced downward. Aside firom the effect of the disqplacement of the cent« of gravity, als^ 
the inertia of the weight 9 plays a part herdn for the stabilization, since the force effects at the 
sair&ce on the covering hood 1 can be compensated in part by means of this inertia. 

The stabilizing wdght 9 can inchide, at the same time, a h^ing elemrat, with which a 
local heating can be undertaken in order to intensify the outgassing phenomena, and thus 
improve the possibility of evahiatioiL 
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The gases diat are released by the Inological activity in the activated sludge tank can be 
kept shielded from the surrounding atmosph^ by means of the described ^aratus. In this wa^ 
is made possible an unadukerated measurem«it of the released gases. The gases that are 
released at the activated sludge sur&ce 51 are guided by means of a flexible exhaust gas hose 6 
to the measuring and evahiation q>paratus 7. The exhaust gas components that are of interest are 
determined in the measuring and evaluation q)paratus 7 and control values for control elments, 
which are not shown in the drawing, are calculated. Especially aeration pumps or a^tors^ 
vMch are anyway present in the activated ^dge process for wastewater purification, can be 
utilized as control elements in order to control the Uoactivhy by means of an oxygen supply. 

Only one covmng hood is represented in the dnming for reasons of c^ Intheactual 
use in activated sludge tanks for sewage treatment plants^ it is advantageous to a£Bx several 
covering hoods because of the large surface measurments. This ^plies in particular for 
activated shidge tanks, in which can be e^qpected an uneven bioactivity with reference to the 
activated shidge sur6ce. If several covering hoods are used, a measuring and evahiation 
apparatus 7 can be provided, to which the exhaust gas hoses 6 of the individ^ 
lareguided. However, in spedal ^fication cases^ it noiay also be {nactical to pn>^ 
measurii^ and evaluation apparatus for eadi covoing hood 



Patent Claims 

1 . An apparatus for controlling the bioactivity of biological systems, in particular in biological 
wastewater purification systems, into which oxygm is fed in order to maintain the bioactivity, 
and in which gas is rdeased in dq)endence upon the Uoactivity, \)^erdn 

- the gasi rdeased oy& the sur&ce is sliidlded fixMn the surrounding atmosphere m one or 
several areas , 

- the concentration of the gas within the shielded area is detamined by means of a 
measuring probe, 

> an evahiation variable of the oxygen consun^ytion is determined from the measuring 
result, and a control variable, wfaidh controls a corr^spondmg control elmnent in such a 



5 



wi^ that a supply of reaction gas that is according to need is fed, is determined by 
comparison vritii a desired value. 

2. The qyparatus of claim 1, vdierein at least one of the parametws O2 or CO2 is detmnined \^th 
the measuring probe. 

3. The apparatus of daim 1 or 2, wherein a consumption parameter is determined from the 
simultaneous determination of the O2 and CO2 content, and the air supply at constant CO2 is 
changed in dq)endence upon the consumption parameter. 

4. The ^paratus of one or several of the claims 1 to 3 , ivfaardn the portion of volatile 
hydrocarbons is additionally detmnined, and the result of the determination is used as the 
control parameter that indicates a change in the bioa<^tvity due to HC poisoning, 

5. The apparatus ofone or sevend of the claims 1 to 4, wherdbi a local hea^ 
tte area of a measuring probe in order to intensify the outgassing phenomena. 

6. The apparatus of one or several of the claims 1 to S, wherein the determinations of the 
parameters occurs mtmnittentiy. 

7. The q>paratus of one or several of the daims I to 6, conq;)rising 

- at least one covering hood for partially ^ddmg the sur&ce (S 1 ) of a biological system, 

- floating bodies that are affixed on the covering IkkxI ( 1 ) and support the covering hood 
(IX 

- festemng devices (3), which hold the covering hood (1) in a ^>edfic po^on, 

- a flexible gas discharge line (6) for (applying tiie gas to be det^mined to a measuring 
and evaluation device (7) that determines the concentration of the ^ and ascertains 
control values in d^>endence upon the measuring result, and 

- at least one control element that controls tte supply of reaction gas. 

8. Thei4)panAisofclaim7,i?«dier^tte 

covering hood (1) that the covering hood(l) has a predeterminable submer^on depth into the 
»ir&ce (S 1) of the biological system. 

9. Theapparatusofclaim7or 8, wherdnastabiliziiigwdght(9)canbea£^ 

hood (1) or on the floating bodies (2) underneath the center of gravity of the covering hood (1). 

10. The apparatus of one or several of the claims 7 to 9, wherein the control dements are 
aeration pumps. 
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